Since the isolation, structural identification and synthesis of TRH were carried out, a lot of findings on its role in hypothalamus-pituitary-thyroid regulation have been obtained by using the synthetic TRH in vivo and in vitro. (Schally et al., 1968; Bowers et al., 1970; Burgus et al., 1970; Sakoda et al., 1970) assay (Schally et al., 1966) or bio-radioimmunoassay (Leppaluoto et al., 1972) . These methods, however, do not measure TRH per se.
The recent studies of TRH radioimmunoassay, which was developed by Bassiri and Utiger(1972a) , has made it possible to measure TRH per se in hypothalamus (Bassiri and Utiger, 1974; Jackson and Reichlin, 1974a) , urine (Oliver et al., 1974a) , plasma (Oliver et al., 1974a) and cerebrospinal fluid (Oliver et al., 1974b) of various species. By using this method, TRH, which has been considered up to now to be localized specifically in hypothalamus, was proved to exist not only in hypothalamus, but in extrahypothalamic regions of brain of several species. (Winters et al., 1974; Oliver et al., 1974c; Winokur and Utiger, 1974; Jackson and Reichlin, 1974b) The recent observations, that synthetic TRH affects on the physical behaviour when administered in mouse and human, may suggest that TRH might play a role in brain function, but not related to its effects on the pituitary-thyroid axis (Plotnikoff et al., 1972; Kastin et al., 1972) . Odell et al.(1967) and Hershman and Pittman(1971) indicated that no diurnal variation in serum TSH values appeared to occur in euthyroid man. In contrast to these workers, Lemarchand-Beraud and Vannotti(1969) , Nicoloff et al.(1970) and Patel et al.(1972) have observed a diurnal variation in serum TSH values in euthyroid man.
In this report, diurnal variations of urine TRH excretion will be presented as a information of TRH metabolism.
Materials
and Methods TRH radioimmunoassay Synthetic TRH, which was kindly provided by Takeda Chemical Ind. Ltd.(Osaka. Japan), was used for conjugation of TRH-BDB-BSA, radioiodination, and standard sample. Coupling of TRH to bovine serum albumin(BSA)was accomplished according to the method of Bassiri and Utiger(1972a) .
1.5ml of diluted TRH-BDB-BSA conjugate, as 1mg/ml of protein concentration, was injected to four rabbits at intervals of two weeks. After three months of immunization, two of these rabbits contained detectable antibody to TRH. After six months most potent TRH antibody was obtained in one rabbit, with the serum of which subsequent studies have been done. Radioiodination of TRH was performed according to the method of Greenwood et al.(1963) 
Human urine immunoreactive TRH(IR-TRH)
Diurnal variations of urinary IR-TRH excretion at regular intervals in nine normal subjects are shown in Fig. 4 . In all the subjects, the peak excretion occured around early morning, while the minimum of excretion occured around noon. Thus it seems that there is a circadian rhythm in the urinary excretion of IR-TRH. Fig. 5 , in which the relative fluctuation of urinary TRH concentration was presented in terms of percentage of the individual maximal TRH concentration, shows that IR-TRH concentrations at regular intervals exhibit further obvious circadian rhythm. It appears that there is a gradual decrease from the peak concentration in the early morning to the minimum around noon, followed by a gradual rise back to the next peak around night. There is approximately 50% decrease in the minimum daytime concentration when compared to the peak in the early morning or evening. In six out of nine cases maximal IR-TRH concentration was found in the early morning. As shown in Table 3 , 24 hours IR-TRH excretion of the normal subjects ranged from 817 ng to the number of patients is not enough for statistical analysis, Table 4 demonstrates 24 hours urinary excretion of IR-TRH in patients with chronic renal failure. The total excretion of IR-TRH ranged from 196ng to 1032ng.
These values are obviously lower than those of normal subjects except Case I. I. and Case S. H.. As shown in Fig.  6 , the diurnal variations of urinary IR-TRH excretion in these patients demonstrate no distinct rhythmic fluctuations.
In these patients extremely low urine volume might have possibly obscured a definite pattern of IR-TRH excretion. Whereas, as shown in Fig. 7 , it can be seen that the relative 
Discussion
The recent progress of TRH radioimmunoassay has made it possible to measure TRH in brain tissue and body fluids of various animals. On the other hand, there are some problems left in the measurement of TRH, including the specificity of TRH antibody and the inactivation of TRH by serum (Redding and Schally, 1969; Bassiri and Utiger, 1972b; May and Donabedian, 1973) , tissue (Bassiri and Utiger, 1974) , and urine (May and Donabedian, 1973; Mitsuma et al., 1974) .
In the past, crossreactivity of TRH analogues to TRH antibody has been poorly demonstrated.
In present studies, extremely large dose (100ng/tube) of several TRH analogues demonstrated some ability to inhibit 125I-TRH binding to TRH antibody. In this study, we indicated that IR-TRH excretion in urine had a distinct diurnal variation, higher value around early morning, and lower value around noon. It must be considered whether the diurnal variation of IR-TRH excretion caused from synthesis, secretion and metabolism of this hormone, or renal clearance of this hormone. Diurnal variation of renal function had been discussed by many investigators. Sirota et al. (1950) reported that glomerular filtration rate (GFR) remained relatively constant throughout 24 hours with exception of slightly depression during deep sleep. Curtis and Fogel (1970) indicated that many subjects had a diurnal variation of creatinine excretion with lowest values in the overnight and early morning, and highest values in the late afternoon or evening. Thus, diurnal pattern of TRH excretion and renal function are thought to be quite reverse. Referencing up these observations, it is not conceivable that the diurnal variations of TRH excretion in urine derive from those of the renal clearance.
Lemarchand-Beraud and Vannotti (1969), Nicoloff et al. (1970) and Patel et al. (1972) reported a diurnal variation in serum thyrotropin. Patel et al. indicated the diurnal variation in serum thyrotropin with a maximum between 2 a.m. and 4 a.m. and minimum between 6 p.m. and 8 p.m. Nicoloff et al.(1970) and Patel et al. (1974) confirmed the suppression of the thyrotropin circadian rhythm by glucocorticoids. Nicoloff et al. postulated this diurnal variation may be primarily regulated by a negative feedback action of circulating hydrocortisone, by inhibiting of secretion of TRH by the hypothalamus.
We also observed that glucocorticoid suppressed a diurnal variation of urinary TRH excretion (Makimura et al., 1975) . Our findings are in good agreement to that of Nicoloff et al. and Patel et al. In It has been well known that TRH is rapidly inactivated by serum and tissue in vitro (Redding and Schally, 1969; Bassiri and Utiger, 1974) . Endogenous TRH of patients with chronic renal failure who have lower glomerular filtration rate (GFR) may be inactivated more than normal subjects resulting the smaller excretion of urinary TRH. But other possibilities must be also considered such as humoral changes or abnormalities of brain function in renal failure.
TRH has been shown to potentiate the behavior induced by L-DOPA in mouse (Plotnikoff et al., 1972) , and have mood elevating effect in depressive patients (Kastin et al., 1972) . It has been recently proved that melatonin content in pineal gland of experimental animals has distinct diurnal variation, related closely to the light and the dark (Lynch, 1971) and, in another observation, pineal gland might be a supplemental source of TRH (White et al., 1974) . In this paper, we pointed out that urinary excretion of TRH, as a information on TRH metabolism, had distinct diurnal variation.
Extensive studies in the future is most expected to clarify the role of extrahypothalamic TRH with special reference to central nervous activities.
